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Abstract: This work was conducted at
Mallawi Agric. Res. Station, Minia
Governorate, Egypt. during 2005/2006
and 2006/2007 seasons to study the
effect of three nitrogen fertilizer levels |
i.e. 60, 90 and 120 kg /fed and three
sulphur fertilizer levels (0, 100 and 200
kg ffed.) on the yield and quality traits
of Oscar poly sugar beet variety to
define the treatments needed to achieve
the highest yield and quality of sugar
beet under Middle Egypt conditions (El
Minia Governorate conditions). In
addition, improving the processing
season quality of sugar factory (Abou
Kourkas factory} is another objective.

The obtained results indicated that

nitrogen  fertilizer and  elemental

sulphur levels

exhibited a highly significant effect
on all growth characters , ie.
length,diameter and weight of root .
quality parameters such as pol%, o -N,
K contents,quality index, sugar recovery
% of sugar beet as well as yield traits,
Le. roots and recoverable sugar yields
(ton/ fed) . except o -N and quality
index was not significant in related to
sulphur fertilizer levels in both seasons .

fed. with 90 kg N / fed. for sugar beet
under Middle Egypt conditions are
recommended because it gave the
highest value of recoverable sugar yield
ton/fed per fed .

Keywords: sugar beet, sulphur, nitrogen fertilizer level ,quality index and pol,%.

Introduction

The sugar produced from sugar
beet raised from 7.36% in 1990
season to about 32% of locally sugar
production (1.58 miilion tom} in
2006 season, while locally sugar
consumption was 2.3 miilion ton in
2006  season. Increasing the

production of the unit area vertically
become the main goal not only for
the grower and the manufacturer but
also for the policy maker to
minimize the aforementioned gap
between sugar production and
consumption (Hassan, 2005 ;Abd



Awad-Allah, M. A. et al., 2007.

El.Wahab,2065 ;Gomaa , ef af. 2005
and CCSC ,2006) .

Recently, sugar beet crop has an
important position in Egyptian crop
rotation as winter crop . Achieving
higher growth and yield of sugar
beet is controlled by many factors
such as optimum nitrogen fertilizer
level. Nitrogen is an essential
element for building up protoplasm
and carbohydrates of leaves (Taha,
1985). Production of high quality
sugar beet is especiaily important to
growers  being paid on the
extractable sucrose content of their
beets . Proper nitrogen fertilizer
application increases yield of both
roots and sucrose Too much
nitrogen increases impurities and
decreases the percentage of sucrose
in the root .Production of high
quality sugar beet requires that
nitrogen be in adequate supply to
develop an optimum canopy for
photosyithesis. Nitrogen application
increased root length; root diameter
(Basha, 1984 ) ; root yield (James et
al. 1978 and Halvorson & Hartman,
1980); top yield (El.Geddawy,1979)
and sugar vield (Aziz et al. 1978
and Taha,1985) . However, excess
of nitrogen fertilizer level decreased
both pol? and rendement ,(Ghanem
& Gomaa, 1985 : Taha,l985 ;
Mohamed,2002 and Abd Elrahim, ef
al. 2005)indicated that excessive use
of nitrogen fertilizer usually reduces
beet quality significantly .

Most of the growing soils in
Egypt has high pH. One of the major

" roots

problems of soils in Egypt is
therefore , low contents of available
P. Suiphur application has been
noted to increase available P from
native soil apatite, whereas in other
sotls it was reported to increase
available P only when P-fertilizer
was added to the soil ,but soil P was
notaffected (Garcia&Carloni, 1977,
Gupta& Mehla, 1980 and Kaplan&
Orman, 1998).

The need for sulphur has never
been recognized in Egyptian
agriculture as a soil amendment and
nutritional element Recently
started to deal with the use of
sulphur for agricultural purposes .In
this respect , Nemeat-Alla, (2005)
indicated that si:lphur levels resulted
significant differences in length and
diameter of sugar beet roots ., root
and top yields /fed . No significant
differences were detected in sugar
yield /fed and sucrose % of beet
due to sulphur fertilizer
application in both seasons . He
added that application of 80 kg N
/fed and 200 kg S /fed could be
recommended for optimuin sugar
beet yield under the work
coaditions.

The objective of this work was to
determine the optimal nitrogen and
sulphur levels needed to achieve the
highest yield and technological
qualities of sugar beet under Middle
Egypt conditions (El Minia
Governorate conditions). In addition
to improve the processing stages of
Abou Kourkas Sugar factory .
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Materials and Methods

This work was conducted at
Mallawi  Apgric. Res. Station El
Minia Governorate, Egypt, during
2005/2006 and 2006/2007 seasons .
A split plot design with four
replications was used . Sugar beet
cultivar namely Oscar poly was
sown on $™and 7" October in both
seasons . Sub plots area were 10.5
m® (each consisting of five rows,60
cm wide and 17 cm was between
hills ,each .of 3.5 meters long ).
Nitrogen fertilizer levels (60,90 and
120 kgs/fed.), were arranged in the
main plots and three levels of
sulphur .i.e. 0.0, 100 and 200 kg /fed
of the elemental S randomly
distributed in the sub plots after
mixing with sulphur oxidizing
bacteria. Phosphorus fertifizer as
calcium super phosphate fertilizer (
15.5% P:0Os) at the recommended
rate of 30 kg P,Os/fed and sulphur
fertilizer at the used level were
broadcasted after ridging and before
planting . Nitrogen fertilizer as
NH;NO; was added in two equal
doses (the first one was after the
thinning at four leaves stages, while
the second one was added after 30
days later). Potassium fertilizer in
the form of potassium sulphate
fertilizer (48%) was side-dressed at
recommended rate of 24 kg K,O/fed
after thinning. Some physical and
chemical  propertics of  the
cxperimental soil type of the field
were estimated according to the
procedures outlined by Jackson

{1567) and Oisen & Sommers
{1982) The mechanical and
chemical analysis of experimental
site soil showed that the soil was
silty clay loam , containing 18.2 and
16.10 ppm of available nitrogen
,12.05 and 13.60 ppm P, as well as
206.00 and 188.00 ppm K with a pH
{ 1:2.5 water suspension ) of 7.71
and 7.74 in  2005/2006 and
2006/2007 scasons, respectively .

The recorded data
were as follow:

in this work

A-Growth traits: At harvest ( at age
195 days from sowing ), ten roots of
sugar beet from each plot were
uprooted for measuring root length
and diameter (cm) as well as root
weight (kg) .

B- Quality characteristics: A
samples of twenty roots were taken
at random, send to the laboratory
,cleaned with running  tap
water.dried , each sample was grated
separately with grater into cossettes
and mixed thoroughly to determine
the quality characteristics. 1.Pol %
was estimated in fresh samples of
sugar beet roots, using
saccharometer according to the
method described in AOAC, (2000).

2.Alpha amino nitrogen, sodium and
potassium contents : Its  were
determined  according to  the
procedure of sugar company by
Auto analyzer as described in Cooke
and  Scott(1993). The results
calculated as milliequivalent per 100
gm beet.
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3.Sugar recovery % was calculated
using the following equation
according to Cooke and Scott
{1993): Sugar recovery % = Pol,%-
[029 + 0343 (K + Na) + a - N
(0.094)}. Where, K, Na and - N
determined as milliequivalent/100 g
beet.

4.Quality index was using the
following formula:

Quality index, % = Rendement % X
100 =+ Pol %

C- Productivity traits:

I.Roots yield (ton /fed); At harvest
(at age 195 days from sowing)
plants of sugar beet from each plot
were harvested to determine roots
yield and top yield as ton /fed on
fresh weight basis.

2.Recoverable sugar vield (ton/fed)
was calculated from the following
equation : Recoverable sugar yieid
{ton/fed)= Roots yield ( ton /fed} X
Sugar recovery % .

Data collected were subjected to
the proper analysis of variance
(ANOVA). The proper statistical of
all data was carried out according to
lined by Gomez & Gomez{1984).
Homogeneity of variance was
examined before combined analysis.
Differences among treatments were
evaluated by the least significant
difference test (LSD) at 5 %.

Results and Discussion

A- Growth traits :

The given results in Tables (1-3)
indicated that nitrogen fertilizer
levels had a highly significant effect
on growth traits of sugar bect , i.e.
root length and diameter (cm) as
well as root weight (kg)/plant in the
two growing seasons. It could be
noticed from combined analysis that
increasing nitrogen fertilizer level

from 60 to 120 kg Nffed,
significantly increased root
dimenstons  {root length and
diameter (cm)) and root weight
(kg)/plant.The  highest nitrogen
fertilizer level(120 kg N/fed)scored
the highest wvalues of root
dimensions and root  weight
(kgy¥plant , while the lowest

nitrogen fertilizer level(60 kg N/fed)

recorded the lowest values . The
presented  resufts  might  be
principally due to the role of
nitrogen in  developing  root

dimensions by increasing division or
elongation of cell. Whereas
increasing nitrogen fertilizer level
up to 90 kg / fed. enhanced growth
attributes of sugar beet ( Sarhan,
1998 ; El Hawary, 1999 and Attia et
al. 2004 ). They revealed that the
increment of growth attributes
gained by increasing nitrogen
fertilizer tevel may be due to the role
of nifrogen in developing root
dimensions by increasing division or
elongation of cells and also
enhancing leaf initiation and
increment chlorophyll concentration
in leaves and photosynthesis
process.This was associated with
accumulation  of  carbohydrates
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translated trom leaves to develop
roots ,consequently increasing root
size . The aforementioned findings
are in agreement with those of
Sarhan (1998) : Attia ef al. (2004) ;
Nemeat-Alla,(2005) and Gomaa.et
al. (2005).

Concerning the effect of
elemental sulphur levels, the data in
Tables(1-3) showed that there were
a highly significant differences in
root length and diameter (cm) as
well as root weight (kg)/plant of
sugar beet among the studied
elemental sulphur levels in both two

Table (1):
{cm) of sugar beet .

seasons . It could be cencluded from
combined analysis that increasing
sulphur fertilizer levels from 0 to
100 and 200 kg / fed. led to increase
in root length {cmof sugar beet by
2.77 and 4.74% ; root diameter {cm)
of sugar beet by 2.69 and 5.61% as
well as root weight (kg)/plant of
sugar beet by 5.63 and 7.29%
respectively.The  aforementioned
findings are in the same trend with
those reported by El.Kammah and
Ali (1986) and Nemeat-Alla, (2005).

Effect of sulphur and nitrogen fertilizers levels on root length

2005/2006 season i 2006/2007 season [ Combined
Sulphur Nitrogen fertilizer levels(A}
fertilizer T
levels = ] 8 2 = B 2 o 2
B) € £ 1y A £ £ 1R
( ® | w2 g = | w |2 5 | w R 5
Zx e = g " S = d vy i <] 3
[=] [ o = [ ~ = (=1 o
B = = 2 o = - = =4 & = =
U kg/fed 28301 2990 | 31.13 | 29.78 {28.60] 30.20 { 31.50 { 30.10 5§ 28.45 130.05{31.32 | 2944
100
kg/fed {28.80 30.97 | 3227 1 30.68 (29.07} 31.53 [ 32.00 { 3087t 2893 |31.25]32.13| 30.77
200
kgffed (29.17] 3220 | 32.600 | 31.32 [29.20] 32.60 | 3237 [ 3139 | 2918 [3240(3248| 3136
Mead |yg76] 31.02 | 32.00 | 3059 [28.96] 31.44 | 3196 [ 30.79 | 28.86 |31.23]31.98 | 30.69
FF test >k *% » = [T * A=058 B=0.12 AB=0.30
LSD .05 A=) 81 B=G34 | AB=038 | A=1.14 | B=0.16 | AB=027 AY=- BY=- ABY=-

Where Y= Year

N.s = Non significant
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Table 2): Effect of sulphur and nitrogen fertilizers levels on root diameter
(em) of sugar beet,

—

of sugar beet was scored in Table (1)
except the first season was significant
only. The highest values of root
length (3%.18 cm) of sugar beei_was
obtained

parameter , but it is combination of
all the chemical and physical
aspects of beet root which influence
processing efficiency . '

Table (3): Effect of sulphur ;2nd nitrogen fertilizers levels on root weight (kg/plant} of

sugar beet.
[ 2005/2006 scason [ 2006/2007 season T Combined
Sulphl.lf ) Niu-ogcn {t;_"_'i]izer Ievels(A)
fertilizer i i I
levels(B =
B E 3 E =] q‘é E E = § E [ % l g
B lw | B3 R RERE- R ] 2 |2 2
2 12 |8 | |g|lgig!l=;8 '=2 '§ |=
B & o~ & & o B - i s
E - p—
{ kg/fed 0913 sl 12100 Eror Te927 170012337 1i10] 0920 {1175 | 1222 1 L: D4
100 kg/ted | 0.977 | 1.230 | 1.277 | 1.16] | (0.987 1.253_'1.283 1174] 0982 | 1.242 ( 1280 ] 1.168
200 kp/fed 1 0983 [ 1.253 11297 | 1178 {1.003]1273{1.30711.194; 0.993 11263 | 1.302 [ 1.186
Mean 0.958 ] 1.221 ] 1261 | 1470 |0.972;1232 1_27411.160 0965 1122711268 | 1.153
F test ** ** Ns *x ** Ns | A=0.03 B=0,02r AB=-
LSD 05 A=D.06 | B=0.03 | AB~ [A=006[B=00z] AB=- | AY=- | RV=. | ABY=- 1
e i i —_

2005/2006 season | 2006/2007 season | Combined
Sulphur Nitrogen fertilizer levels(A)
fertilizer 7
levels(B) :..8. | E ;’3 - :;-F.’. 3. :ﬂf _ E E’ 3::: _
E N EEEERFEEEEEE R
S |£ |8 /2 &2 (8|2 |2 |2 |8 |=
B =) o & -3 o = H ™
0 kgifed | 123 ¢ 134 | 14 132 | 125 | 134 | 14, | 134 [ 124 | 134 | 142 | 133
3 0 3 9 7 7 30 4 5 3 2 7
100 126 | 136 ¢ 145 { 136 | 128 | 139 ;5 14, | ¥38 § 127 ) 13.7 1 146 | 137
kgffed 7 3 3 ] 3 0 | 80 | 4 5 7 7 3
200 129 142 ¢ 150 | 140 | 13.1 14.3 15. ] 141 | 13.0 | 143 ;5 15.0 { 14.1
kg/fed | 7 3 0 7 0 7 107 8 3 0 3 2
Mean 26 | 137 ¢ 145 | 136 | 128 | 139 | 14 | 138 ' 127 | i38 | 14.6 | 137
6 6 | 6 6 3 1 72 1 2 4 3 4 4
Fiest = i N: ** = Ns | A=017 1 B=0.11 | AB=
ISD .65 | A=G38 | B=D17 | AB= | A=01d | B=015 | AB= | A¥Y= | BY= 1 ABY—
Highly significant interaction with 120 kg N / fed and 200 kg S/
effect between nitrogen fertilizer fed.
fevels x elemental sulphur levels B- Quality parameters:
(AB) with regard to root fength (cm) Beet quality is not a single
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B -1- Physical properties:

The recorded data in this work
(Tables 4&5) revealed that
nitrogen fertilizer ievels had a
highly significant effect on quatlity
index and rendement or sugar
recovery % of sugar beet in both
seasons It could be noted from
combined analysis that the increase
in level of nitrogen fertilizer from
60 to 90 and 120 kg/fed.led to
gradually decrease in quality
index and rendement or sugar
recovery % of sugar beet . The
need for nitrogen in sugar beet
production is well decumented |,
but it has also been demonstrated
that excess nitrogen fertilizer may
decrease the sucrose % or pol%
,thereby lowering the sugar
recovery %.Whereas, excessive
nitrogen reduced sucrcse % of beet
roots by partitioming of more
photosynthetic te tops than the
roots of sugar beet plants and the
increase in nitrogen non-sucrose
substances such as proteins , amino
acids and other substances of beet
root and consequently decreasing

quality index and sugar recovery %
of sugar beet Such data
confirmed the previous reports of
Ei Hawary (1999); EI Shafai
{2000);Badawi ef al. (2004)
Nemeat-Alla,(2005) and Gomaa,et
al. (2005) who indicated similar

findings.
Elemental suiphur level had a
highly  significant effect on

rendement or sugar recovery % of
sugar beet and insignificant effect
on quality index in both seasons as
shown in Tables 4&5 .It could be
noted from combined analysis that
The highest values of quality index
and rendement or sugar recovery
% of sugar beet were recorded
with [00 S kg / fed than the other
two levels of elemental sulphur (0
and 200 S kg /fed.). This is to be
expected because the highest
increase in pol% of sugar beet was
found with addingiQ0 S kg / fed.
as shown in Table (6) .The
aforementioned findings are in the
same trend with those reported by
Nemeat-Alla,(2005).

Table (4): Effect of sulphur and nifrogen fertilizers levels on quality index of

sugar beet.
2005/2006 season 1 2006/2007 season | Combined
Sulphur Nitrogen fertilizer levels(A)
fertilizer p= 3 B
levels(B) | 2 2 &£ | 2 % = 3 “%‘;
@ b =z S o B e g ey ) o g
Ao o = o K 2 (= o > =2 [~ ©»
|58 2 8|8 |8 (2|8 |58 & 12
0 kg/ted 85.68 | 81.39 70.19 1 82,09 187.72183.15179.71183.53] 86.70 | 32.27 } 7945 | 82.8}
100 kg/fed § 85.70 | 82.67 1 80.79 | 83.05 185.96183.02 |80.86]83.28| 85.83 i 82.84 | 80.82 | 83.17
200 kg/fed | 85.29 [ 82.65 | 80.65 | 82.87 |185.52183.08,81.05[83.22| 8541 | 82.87 | 80.85 | 83.04
Mean 85.5682.24 | 80.21 | R2.67 |86.40|83.08/80.54{83.34] 85.98 [82.66(80.37|83.01
F test ¥ Ns | Ns ** Ns Ns |A=0.88] B=- | AB=1.26
LSD 05 A=]66 = | AB=- [A=130 B= | AB=- | AY=- | BY=-| ABY=-
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Table(5): Effect of sulphur and nitrogen fertilizers

levels on rendement

(sugar recovery %) of sugar beet.

2005/2006 season [ 20062007 season | Combined
Sulphur Nitrogen fertilizer levels{A}
fertilizer
levels(B)
2 & 2 S &Yy £ & %
& & e g 8 & R s & & v ]
g g /g 12 |2(2/8/8 2 & |8 |2
2 3. = = 2 & = = z & = =
Okgifed | 1464 | 1319 11.83 ! 13.22 [14.67]13.51112.04|1341) 14.66 | 13.35 | 1193 | 1331
100 kp/fed | 15807 145513227 14.52 [1602]14.67] 1321 14.63} 1591 | 1461 | 13.22 [ 14.58
200 kgffed | 157211433 1 1312 | 14.39 [15.71 | 14.57| 13.21[14.49] 15.72 | 1445 | 13.17 | 14.44
Mean 1539 1402 | 1272 | 14.04 |15.47[14.25| 12.42 | i4.18| 1543 | i4.14 | 12.77 | 14.11
Ftest ** bl Ns il * Ns  1A=0.37|B=0.30] AB=1.26
LSD 05 A=0.81 |B=0.42| AB=- [A=0351B=0.48! AB— | AY=- | BY=-| ABY=-
Insignificant interaction effect for sodium content was

between nitrogen fertilizer levels x
elemental sulphur levels (AB)with
regard to rendement or sugar
recovery % and quality index of
sugar beet in both seasons of sugar
beei was scored in Tables (4&5)
except the combined analysis was
highly significant for rendement or
sugar recovery % and significant for
quality index. This is to be expected
because the data in the first season
was higher than the other season.
The highest values of rendement or
sugar recovery % and quality index
of sugar beet of sugar beet were
obtained with 60 kg N / fed and 100
kg S/ fed.

B —2- Chemical constituents:

The recorded data in this work
(Tables, 6-9)clarified that nitrogen
fertilizer levels had a highly
significant effect on pol%, aipha
amino nitrogen (a-N),sodium and
potassium contents of sugar ceet in
both seasons except the first season

insignificant .1t could be noted from
combined analysis that the increase
in level of nitrogen fertilizer from
60 to 90 and 120 kg /fed. led to
gradually decrease in poil% and
increasing o amino-N , Na and K
contents of sugar beet . Where,
there were an increase in the
absorption of Na and K elements
from the by roots with
increasing nitrogen fertilizer level,
consequently increasing Na and K
contents of beet roots . Such data
contirmed the previous reports of
El.Hawary (1999} El.Shafai
(2000);Badawi of al  (2004)
Nemeat-Alla, (2005} and Gomaa, et
al. (2005) who indicated similar
findings.

soil

Elemental sulphur level had a
highly significant effect on pol%
and potassium content of sugar beet
in both seasons of sugar beet and
insignificant effect on alpha amino
nitrogen (a-N)and sodium content of
sugar beet in both seasons as shown
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in Tables, 6-9.1t could be noted from
combined analysis that The highest
values of pol% and potassivm
content of sugar beet were recorded
with 100 S kg / fed than the other
two levels of sulphur fertilizer (0
and 200 8 kg /fed.). This is to be
expected  because the highest
increase in pol% and potassium
content of sugar beet was found with

adclingl00 S kg / fed. as shown in
Tables (6&8) .The aforementioned
data are disagree with those reported
by Nemeat-Alla,(2005).He indicated
that there were insignificant
differences among S-levels on pol%
and purity % of sugar beet .This
different might be due to the
differences in the studied cultivar ,
soil and environmental conditions .

Table(6): Effect of sulphur and nitrogen fertilizers levels on pol% of sugar beet.

2005/2006 season | 2006/2007 season | Combined
Nitrogen fertilizer levels(A)
Sulphur o - -
fertilizer 3 E ‘i § E % E *-?-"' %
levels(B) p =) > 5 Sl Sy | g &) =) i g
212 82 (g|g|gldlg £8 |2
Z = = -, D [ — = = = —_ =
0 kg/fed 17.08 [ 1610 14.93 | 16.04 |17.00116.23]15.10|16.11| 17.04 | 16.17; 15.02 | 16.08
1060 koffed 11843 117.50 116371 17.43 [18.63|17.67/16.33[17.54] 18,53 | 17.58 | 16.35 [ 17.49
200 kgffed 1843 [ 17331 16.27 ] 17.34 [18.37]17.53[16.30}17.40{ 18.40 | 17.43 [ 16.28] 17.37
Mean 17.98 | TROB | 1586, 1694 [18.00[17.14{15.91117.02| 1799 [ 17.06 | 15.88 ] 16.98
F test b *# T Ns il *x Ns A=0.36 | B=0.27 =-
LSD .05 A=0.77 |{B=0.39 il AB=- | A=0.39 | B=041] AB=- | AY=- | BY=- ABY=-
Tabie(7): Effect of suiphur and nitrogen [ortilizers levels on a-N content®
of sugar beet.
200522006 season 1 2006/2007 season | Combined
Nitroger fertilizer levels(A)
] y
Suiphu
fcrti?izerr g E :t_, 8 2 2 g = 2 3 & II 5
levels(B) Eﬂ __“5:) -4 5 Eﬂ :c:b E) 2 Eb E” —EP |
S| 2|87 1g8|8|8 || & |g|8&!>=>
{ kg/fed 140 | 182 [ 220 | 181 1143 190 [213]182] 142 | 1.8 | 2.17 | 18!
100kgied | 145 | 177 [ 200 | 174 | 147 {1801 i97 (174} 146 | 1.78 | 198 [ 1.74
200kgffed | 1.50 § 187 | 203 | 180 jL.63 {083 /193180 157 | 1385 [ 198 | 1.80
Mean 145 | 182 | 208 | 178 | 151|184 201 | 179 | 148 | 1.83 | 204 | 179
— L
F test #* 1 N< | Ns ¥ Ns Ns_|A=008] B=- =
P:Lgo_gj A8 T Be. ; AR=- [A=0.10] B= = | AY= i BY=. | ABY=

!
a- N content *= Alpha amino nitrogen as milliequavaients / 100 gm beet * .
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Table (8): Effect of sulphur and nitrogen fertilizers levels on Na content® of sugar beet.
2005/2006 season | 2006/2007 season | Combined
Sulphur Nitrogen fertilizer levels(A)
fertilizer | 3 5 | 3 22| & 3 = 3
levels(BY | & | % | 2 s (S22l %! % 21 s
& 2 <> o =2 = < i £ % = 5]
2 & = = |22 = g F = b3
Okg/fed | 1.20 | 1.33 [ 1.40 | 1.31 }1.13[1.2711.43)1.28 1.17 {130 | 1.42 | 1.29
100
2 - 4
ke/fed 1.24 , 137 11433 135 [1.23 (13001401131 1.24 1134|142 (133
200 138 1.37 1 147 | 141 (1337137137136 136 | 1371421 1.38
kg/fed . . . . : . . . . . . .
Mean 1.27 136 1 143§ 135 | 12311311140 0.32| 1.25 [ 1.33 ] 1.42 | 1.34
F test Ns Ns [ Ns | ** [ Ns | Ns [a=0.08] B=- | AB=-
LSD .05 A= =- | AB=- IA=0.10; B=- | AB= | AY=- BY=-| ABY=-

Na content *= Sodium as milliequavalents / 100 gm beet * .

Insignificant interaction effect significant for alpha amino nitrogen (u-
between nitrogen fertilizer levels x  N)and potassium contents of sugar beet.
elemental sulphur levels (AB}with  This is to be expected because the data
regard to pol%, alpha amino in the first season was higher than the
nitrogen (o-N),sodium and other season for potassium content of
potassium contents of sugar beet in  sugar beet . The highest value of
both seasons of sugar beet was potassium content of sugar beet were
scored in Tables (6-9) except the obtained with 120 kg N / fed and 100 kg

combined analysis was S/ ted.

Table (9): Effect of sulphur and nitrogen fertilizers levels on K content* of sugar beet.

2005/2006 season | 2006/2007 season | Combined
Sulphur Nitrogen fertilizer levels(A)
fertilizer - 5 3 - 2 - - 2
= ;
fevels(®) | € & 5 | _ | &S _ & 1& 5|,
21212 |5 |2/2 2|8 (2|22 (3
s 18 2118 (8 |2 |2 ]88 |8 |2 |2
Okg/fed | 470 | 586 | 620 | 557 | 443 | 567 | 6.07 | 539 | 457 | 573 | 613 | 548
100 520 1 593 1633 | 582|517 610 | 6331587 | 518 | 602 | 633 | 5.84
| kg/ted
200 . . ) .
. 527 1603 | 6301 587 1 503 590 | 627 577|520 ] 597 (628 | 582
kp/ted
Mean 5.06 1552 1 628 | 575 | 491 | 589 | 622 | 567 [ 498 | 591 | 625 | 5.7
F test =+ * Ns ** *E Ns  |A=0.19|B=0.i4{ AB=0.24
LSD .05 A=042 1B=020] AB=- | A=028 | B=021 | AB=- | AY=-!| BY=-! ABY=-

K content *= Potassium as milliequavalents / 100 gm beet *

10
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C-Yield traits:

The recorded data in Tables
(10&11}) indicated clearly that nitrogen
fertilizer level had a highly significant
effect on root and recoverable sugar
yields (tonffed) of sugar beet in the
two growing seasons . It could be
noted from combined analysis that the
increase in level of nitrogen fertilizer
from 60 to 90 and 120 kg /fed. led to
gradually increase in roots
yields(ton/fed) of sugar beet . While ,
The hightest value of recoverable sugar
yield (ton/fed) of sugar beet was scored
with 90 N kg /fed than 60 and 120 kg
ffed. . The increase in root yield
(tonfed) caused by  nitrogen
application might be due to the
favorable effect of nitrogen in building
up the photosynthetic area of beet
plants and consequently accumulation
of more dry matter in root Here too,
the increase in recoverable sugar yields
(ton/fed) of sugar beet with increasing
nitrogen  ferilizer  level  might
principally be attributed to the increase
in root yield {(ton/fed.).Such data
confirmed the previous reports of
El.Shafai (2000);Badawi et ol (2004)

Nemeat-Alia,(2005), Osman(2005)
and Gomaa,et al. (2005) who indicated
similar findings.

Regarding elemental sulphur level,
it had a highly significant effect on root
and recoverable sugar vields (ton/fed)
of sugar beet in the two growing
seasons of sugar beet in both seasons
of sugar beet and insignificant effect on
alpha amino nitrogen (0-N)and sodium
content of sugar beet in both scasons as
shown in Tables (6-9).It could be noted
from combined analysis that the
increase in level of elemental sulphur
from 0 to 100 and 200 kg /fed. led to
gradually increase i roots and
recoverable sugar yields (ton/fed) of
sugar beet .The increase in roots and
recoverable sugar yields (ton/fed) of
sugar beet with increasing level of
elemental suiphur might be due to
increasing the availability of different
nutrient elemnents ( El- Kammah & Al
,1986). The aforementioned data are
agrce with those reported by Nemeat-

Alla(2005)He recorded that there
were significant differences among S-
levels on roots and recoverable sugar
yields (ton/fed) of sugar beet.

Table (10): Effect of sulphur and nitrogen fertilizers levels on roots yield

(ton /fed) of sugar beet.
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Table (11): Effect of sulphur and nitrogen fertilizers levels on sugar yield
(ton /fed) of sugar beet.

Sulphur

fertilizer
levels(B)

200572006 season

2006/2007 season

T

!

Combined

Nitrogen fertilizer levels(A)
T

60kg/fed

90kg/fed

120kg/fed

g

[¥]

b
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120kg/fed

!
i

Mean

60kg/fed
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Mean

0 kg/fed
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4.66

4.32

4.07

&
S| 90kgifed
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4.04

4.70

P
& | 120kgifed

4.37

100
kg/fed

4.64

5.36

5.02

4.74

5.52

5.08

5.11

4.69

5.44

5.07

5.07

200
| kg/fed

4.64

5.38

5.04

4.73

5.57

5.17

5.16

4.68

5.48

5.14

5.10

Mean

4.43

5.13
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4.51

5.28
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A=0.18

B=0.12

LSD .05
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A=0.32

B=020
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Insignificant interactioa effect

sugar

yield

ton/fed

per

fed.

between nitrogen fertilizer levels
x  elemental  sulphur levels
(AB)with regard to roots and
recoverable sugar yields (ton/fed)
of sugar beet in both sezsons of
sugar beet was scored in Tables
(11-13) except the ccmbined
analysis was significant for top
yield (ton/fed) of sugar beet. This
1$ to be expected because the data
in the first season were higher
than the other season.

Therefore, application ol 100 kg
S / fed. with 90 kg N / fed. for sugar
beet under Middle Egypt ccnditions
are recommended because its gave
the highest value of recoverable

12

Production of high quality sugar

adequate supply to develop an
optimum canopy for photosynthesis.
Whereas, the optimal nitrogen
fertitizer and sulphur levels had
highest values of recoverable sugar
yields (ton/fed) , pol% and sugar
recovery% (rendement%o).
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